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Abstract: 

Provided are a method for generating a RLL code having improved DC suppression 
and a method for modulating/demodulating the generated RLL code. The RLL code 
generation method includes: generating a code word according to a run length condition of d, 
k; constructing each code group by deciding one, among a plurality of main code groups 
which have an overlapped code word according to a LZ number of a generated code word 
and in which the code words of each code group are arranged in such a manner that a 
parameter CSV representing a DC value of a code word is opposite in polarity to a parameter 
INV for predicting a change direction of a digital sum value (DSV) of a next code word, and 
at least one sub code group consisting of a plurality of decision code groups for controlling 
decryption of the overlapped code word and the code words of the main code group; and 
checking an end zero (EZ) number of the generated code word and determining the next code 
word group after the generated code word proper to DC control of a code word stream. 
Therefore, by using a code word already used in a main code group as a code word in a sub 
code group for suppressing DC component, and generating the main code group maximally 
using characteristics of the code word of the main code group, it is possible to reduce the bit 
number of the code word, to improve recording density, and to enhance capability of 
suppressing DC component. 
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. wa'oife dc ^3. ^* ^ rii Me. mmm ggg. rll ie sHaoi. thaieich 

SIQ. S SSS (d>k) 'S.-aOI 53011 Sfe 3ESIEB EWU SiSS HE«HSJ E|E 'HS4= 

(LZ)Oii ;5aE?i Eg ;.7ra or ^ ME3M21 ais ;se£i elh £L ocsts : ueh.h id- 

Ett3IEi(GSV)^ 3E«E5I 0SV(Digltftl Sun. Value) SOI " ®SF* ! 00**fe Sh£H]|E1(INV)2| ~:£# 
BKHlJl- El Eft HfWS ft^aisr *ME US, S^ aE^IEei WSS: TjOitfe s ft*5it2| ts is di 
jZF 53E UgLHHJ 3ESiE#£ SKJ 0I6I2J Mi IE 3S S -.tfRJ* a;S«AT ^ 3E nm 

m B7\\ s »aa.aE«E2i.2!E si£*(ez)b siHsroi sesie ^§iy oc sichohi ^bj- 

«■ a«S HESIEOfl QSOf.ft 4 2l# Ett'.aE 3§i.I§o[r EMIS SttfttOL SB* 
M£ 5E HELHHJ lE«t| ?5E "liOilAI QIDI AKSEIH S-fe HESIE HCH^ diflM5l, 

■saEiwg aswE.21 ss(gsv s ■ Jw./maoiEn* .-sqis oismoi .^se hm a-a-tts-sAi, 

3E?J E3 HIM^S/Stil 71* eEfe Sf#A15?l E AlE DC 3Sf f S^NaQ-V 
E 1a£F Ifac 7102] B&aSJ S MOID. 

E fe.g eSMAI »B»fe- (dik;B,n)'S-atiH= RLL 3Et SItH 3E MS gj -tiAIOMHI 

t&M HSEOIQK 

E 3a LHXI E 3f ~ E M EAIS gfBW HftB (2,12,8,15) 3E2J S^5M ?|*[ ^3E, 

ncd(ne8t code group)2h ME$|E2J WS.(INV,CSV)# UE^ SOICh 

E 4^ E 3(HI EA1S S^iEatiOIS^IGI (2;i2,8J5) 3E°J WB2| 3 SAIWOfl ^MEQIEK 
Efes ggo? EJ.Sj (2,1^8 J5l3E(MIAl #S ^ Sife-f ?J2| ^EHM OfflAltl" iOILK 

e 6^ e 3iHi .EAii fe^ai pif§ift s!^ soilk 

E 7^ & aSOfl^ AfSHbncg^ XlAlofe 5E 3sid|Cf, 

SE : 8S.B HSOfAl PHAItJ- (2,12,8,15) 3E2| DSV BtK^OIQ. 

£ 9^ £ BS-MA1 Oil Al^ (2,12,8,15) SE2J *Ete ^syMBi Me» E30ILI-. 

E lOS E 4M EAIS 3 Eg a2H2J DI0IE1S ^£Sfe (2,12,8,15) 2E ^ » 

■«£»"« S Al Oil Oil C[fE SSEOI QK 

E 1 lc .E lOpfl EAIS #71 fliISm 3S§fe S302 B«g SS?PI #71 S*7|2| SSEOID. 
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S AIJ£;S2j-mHS 3E8E *Mg2| GC g #:g 32JSfe RLL<Ruii Length Limited) 3E #S2H 2 

ms. im mmz n^m stmrn mrna ?m sa= m %$mh mt* rlT isa: e^s & 
soil ^. sjoim • iv 

ua±3 si/mm §*mai sasj ia« sa^soii mim. mmm 

«jgS d±M SEHSj aiaSfe ig£A tfgl A|gEI£ 3E& (d,k;m,h)S £§!Elfe fill 

3EGIQ: "• ' " - 

(&k,ii>,h)S JEEEIS RLL. jqlEMAJ CJOia?) 5 SShl St iaffll EAIS £ '&&£g OlSShOt 4^SKH> 
£ 1a2h E IbOII EAI5LI S/HS rS£MH2| AM S)4 3E 3g£ 3ES1ELH2I HIE SIS ((Lead 
Zero LZjl^S UHEHSj£S «£|*K2 SJ£bC »I2 ;SJ, 395 3E £3MS 3ESIEg2| g§ >:B|Mg £2«fQ| 

•i 'eixi e=: o°!Aig b^^; ^>M>HHEj^ae vSBim acrrm; m mmir^^mk;Ms 

Stttt 3E^E? r ^H^fS^DI. ^aE^^^ 

XI SfeQ. £ la S E IbOII EAIS Ofeg^ »S 5,790.056h2J 'Method of 

converting a series of Mr-bit informat.loff *brds to a modulated signal , method of producing a record 
carrier, coding device, device, recording device', signal, as.wl I as a recorded carrier *IHI 7H A|SU 

weiti "" - : " ' ' " " • ' ' ■ " "" ■ " " """ ' 

i SOKruri lengt'h)fe 3E 3gUi£| 3E§IEgOI 3E aft*- H&ftttil (d,k) ftffi&fcl 

'gs.m mmm w-om rai :m mum koi mtm aa . e 1 boii EAis.as ess^ .8? pitjei = own?} 

S&iEiag UK 3ESIE ±Mg2|.DC ^a* 4*"if 4 SES Sia SJEOI, g&MH2| 3E 3g 

msr-.as3iEtf£ ? aaims a=: isgrw'*i.si-a:aa aEsiEma ocarg ueilhc ms.\om 

a CSV(Cbdeword Sum Value)2| £&(si'gn)=. 3ESIE2* .&tH°! SESIEgS HHSStOI DC 

«^2j ei°for oi*chxie^ svii aa. 

3EHU; E ia S E IbOfl EA|£! 4 S! MS- ^sioflAI flliS! -SlU SE aSJfllAii 3i0|g $1 

STES DC^atW °E|*f/ 3£ agg -flaflr v 4r 24®U '3»\a-3l».aE' 3g01l *s?50 ?Si = 3E 

9ISg°| CSV2I -ft ..fr:H31W* M&5<& 3 ESI ELH 01IA1 121 M^7\ E£ 3|£°'Alg :SiJK 

CM Oi l E?IE2i DSV MOi atSS (ffl^SJ= EEI0IE1(|NV)2| ^SM Hasi-Ol. AfS B^CHS BHXIEJCH 
SOK E la S! E IbOii EAIS SEH°] SE(2,10.8,16)«g 8UIM QIOIEIM 16H|M?i 3E*IE7i 

Ofe 15H|M°| 3E;$|ES S&SRI 3E BSrSM tSSSfllW ^ SjWm^. 

Elf, 87 OISISJ LflOIEfOil ra*jf : Al4 S#42r MS S#i S^OilAI 2E$|E# .fliftp ^= 2i2, CSV 
2) ^27h SftHS WxlEIOi aE«iE iMS2) DC «Mg '.4s? S&H 5© SID. as e 

■&SLHSI 3E*|EgS 4 H&B0H=.a=-AlS£- 3E*I»S ^EICH aOIAI M2 «S-5LH°I 

5LE-«E 4=Efg aE?4Eg0i gfiSMI Elan 0IEf# OfSS SE?jE°| UIM^g #01= CO »ef 

oi Eiaa. 

□EIjI, fiS.K&SLHSI SESIEgg ? aSSSJ 3E«|Eg2f UlSeiiOl aE«IE.§S .BJEWIE|2J oi 
LiS CSV°I ^Hc HHxIEIOi aSU E %"SnM JaaW.fe SEtIE: ^ HieifllEfS!. INV2J.i?2 

^ esdis aoi a^fe. ^r .s§2|: gai^E $gfegi& dsv »iokhiai se?je ^i ^ as 
asf oi©qi-£ = ° Dp sja pm-g* siciitl 

ataoi df&jiw 'srp- -'MM 
c&aAi, a g^gj oc ?i*f as asfabii AFgEfe aE-^E# ? sshl.oiiAi 0101 Ai-g 

Einfafe -3E«E S¥S "ICHS Olgsm, ^ 3E?JE24 5« Eei0|Ef°l CSVEi INVg SCH 

t!- OlgSIOl 5 ffl&ig SMESAf UlgAg .3E«E# OlSSISAlE fijJfSj^S 3E9JE 
^Mg 2|' DC SMt e|2i5r= RLL 3E ®& StJg 01 a£h 

B OS ^51° DC eja £2f# RLL 3EM 0|g§fO1 SSSfe Bi. iSi XOSs^ 

oi aa. 

e ggsj E CIS Msj^ .PHdl! DC :-#gT . s2iM. gfe RLL 3EM 0ie§i01 ^2Eg 3E*IE ^Mig 

aoia ass ^ssis ^s tfgg.si3§>£ Qj att. 

m*\m-v&*w\ *isiot, s.ssm 2itr rll iE,as as aoi(d), ara a.aoi 

(k)i 0I0I.E1 HIM U0|(m), 3E$|E HIM SOI(n)g UEfLHS. (d,kia,n)SS. RLL(Run Length 

Limited): 3Eg -a^SiS HBOfi ^aOiAl: (d,k). SaOI 22011 ^:.3E*IEg 9*; 4S^S 

3E?|E2| e|E 73ie4=(LZ)01l tOSI 3E?JEg.i?|AID) 2| 3E3g2| 3E?|Eg& AIM 3E?JE 
LH2| DC&g isaaia(CSV)af .OS 3E?-IE21 DSV(Dlgital 'Sum Value) *!0| lltfg 00^5^ 

EhEioiE-i ( inv)°i *m?r E|E*.m*ia' m^misi .?3e: □»•;•«'** 3e?jesi Msg wioiefe 

*S3H2|. i§ 3E Hg2i 53E ZlgLH2| .5T^s|E^e:,T?^l!'.'3Wi.'0|-4l2r ! ^ 3E 2§..§ SHJg 
1SSBA1 2r 3E Zlgg q»Sfl^;,E!:71l: S! 4S3£! 3ESIEa SSE HIS.4=(EZ)g j||3ShO) 3E9IE.^ 
Mg2i DC iMftii SftJftK i 3E$jE0fl OSdll 14 a= DS iSE 'Ilgg "SS©f= EfJflg.' Sti- 

-tfg ^s^s sin aa. 

4^121 cm wzm w-gtsm mvx. E wsm sj*i rll ie.^i sci±3 ?m : s/e^ Tja 

§X|(HI S^EIS OIOIEIg, 3E?4Eg 2| 3E3M21 2E?IEi§ 3ES1ELH2I DC^g 

LiEKH= lEi0|E1(CSV)ei-. DS 3E?|E2| DSV(Digital Sum Value) §01 @*fg (Ml^Sfe EE10IE1 
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(INV)2| ^SS AfcS mW 'jtl&Kjttftg W % Jtt£.%3(& 3l< ttM 3S«E2J MSS X-OOlSte 
ii g M2 i§ 2E «M ^3E aBtH2J.'a = «ESS 9ga *M OI'g£| Mi SB '-/3Wr 

'&is was ag&i; assiEi dusKfl a loudy, iim a a sick); hioie{. him aoi (m), , 




a as wsspr «h*ks.-s ttSM grafti. as «ts iig:^- aE&Em ?kidi> 

2f a£3fe£| aE$l£g= a=^|=LH2| fiC^g WEHlHS: IQS|QIEi(GSypi Erg aS;8 E2| 
DSVCDioitai Sum Value) SOI Stfl "Dfl^Sfe EeH]|E1(:INV.)2| JiS. : . SE|£^ HH*ia, i l 

a M>:$m& gs ^g ^ liie «n a n?,ig as ag, rii 4as ag2i 
asM£Sdr aas - as a* s, oih & as asa assiss s*a sis a 301(d):, am 



a aoi(k), mioia him aoi(m), assiE him aoirnig UEjtHS (d^^^ss s&ei^. RLL(Runr 

Lensth Limited) a EM 3EH2I DIOIEfS ^MIS SClM' ?js StfSfe ;H8 SSIS *lt> CflQIEl 

(HI 2401 A) : ai£| £ 013 3ESI ELH2| 2!E SIIM^OI) EEKEI- CHi Miff StlSHe 3?ll 9L-1 

da cm as agoi 7aAi5r= as a^oiiA] 5321 satt^Jii assE^m^ sss ®m 
■am. as agoiiAi xiAitte assist mn M Qioieii ; e*ii:s stflig «3£m ?m si 

am. si^a Est: g^siei s bsim. ste- *raF3e«Ir-SSS: Hi. as s« £ga 
rll as ems sgj2j hh,^ 6aim»-«9«pi3 t«>. 



(d,k,n,n)£g SQEI = HL 3ECH1AI 3E2| Sfeg Ss!Sr= fig} .SOfAl a»| >W aE2| =321- a 

E2j dc ggs ^smfe ^ejtf sa _ " ~ ~ - 

(detection window margin^ Pglh 

L Til 



S21 dc ^smfe ^ejfi an, a aeej °4=tj« g^rtici. 7« aSai- as°i asw^ 
- • - ■' **t*i tap 4=*^ 2s isatK 
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017IAI, mS CflOIEI HIM^CSS ±£ HlMEhaE tO. ng S£$2|. aE?-IE HIM4=(a3 iliy H|ME> 
HE £*), (fc aExJELHOflAI W1AIOI0|.eXlV * 21= OSJ Sli^, k= aE?4ELH0flAI t 

WOIW SXfa ^ 24^ a^EI= 0°J sltH^Oia, T& aE^ELH HIM2) HIM Z^OIQ. 

?i ij:^Aj togAi .e- * si^oi, as siioflAi 3* se§ tfSAi^ # gi^ s^S:^ ibs' tfotr 5 

a(WA| HE9-IE2I HIM4s hS S0|^ 20IQK nSIU, RLL 3ES. aE^IELHOflAI. 131 UH3KHI SJH^ 

^ 2i= a^a= 02i a^ej d.saai- es^fife 02] soj4ei k s£*-stmiQttta, 01 (d,k) 22 

# 5.^51-3 Ad QIOIEI HIM47I- mOIHf © IB RLL(d>k)S.a!%F=. aE$IE2J 4== 2m?H Oj^OIS SQ. 




OlElth OISS ,C0(Compact: Disc)2| .S^S EFH(Eight Fourteen Modulation): 3E..5,, 8HIM2J QlOlEIM 
14HIM2I a='§l£M B§aa, aE^E MOM RU.(2J0)(Ofe d^2,k=10e! aEM A»*J:)2| 

@ aoi sag emSraXi dc eia-.SPUi: *io« i4Hims £#&as«E2*& ^es 3him°i 

0173 H|M(merge bit)5f ^hEIOi 2iEr. 01 0173 H|SM O^S 3X| (d,k)2| & aO|£h DC 

*itr Hi MM *?}Eioj 21a, oisi^ Dixi HiMte^j* ^'es gEife a; § ^aoi aa. 

DV0(0igital Versatile Disc)2| EFM SE1A(EFM+) 3E§ .AfgSfe HI 01 3E ^Al RLL(2>10)°| 

a aoi sag pwoi. coais msi om umw aa ad 3e?ie2| ^mmyy mmm 01 

ArSif> 2i= a'E2J # 5667HOia, E la S E IbOil EAIS Hr2f IfOI 4?H2| ? 47H2J 
S^SM ?>a 2iCK. (2.10)SI a .aOlfe 47H21 * ArSSKM 5.^*13 3Eg £T DC 

s a2;lsii oigsioi ^Aisfa ami. 

S-stt lEi§ DC SS. SJSfOIEfe .^aiWAIfe $4t! aEOID), §ol DVDCHI SJgEI= .EFW*,aE2J,g 

COM S)SE|= EFM aESf tHHISIOi 1H|M2| SE?|EiH|M 4S eOISA| 3E ^2 ^2) 
23 5.9X21 7\m SE ^g2| £2HM S2 2JQ. EFM+ 3E2| g°£ DC 3£m S|5|| 47H2J S 

5 e&ai gES ?p\ W£W □ 01^21 3E?jE2| HIM^S SOPIM^ OiaggOl Str. 

tmk, s waiiAife dc $it» iE2i a# ^scte aoiiAic i2Li ai sssoii 

AktEIS 2E?JEi.;$ SShiMAI 0101 AHEia 2ife aE$iEr^^§ aCHS OI^SKO, ^ 
aE?4E *g ^. aE?-|ELH2| DCSt* LIEHH^ mE|0IE1°! CSVEr Cr§ aE?4E2| DSV SOI UtS.JWI 
^Bife EhSIOIEie! INVM SCHS 0l§5>tf| ^ eai* Sm^SAI 3ESIE2| Hlg^i e^ 4= 21EM 

tia. oieiei^/ss.sa-jtM oiisi-oi dc essrar '-as §soiej= sum ^ 2i= rll ie 
as g^s2^ asa rll aEg oigsioi bmss^ <mm siaiia. 



25-3 



10-0294893 



2! SI, # WS M AI ArSEI% gOf* jfcfeift. 
jpcevl ouS etidi); (current code) 

cfe Si & , soi . m ^ieh a m mom him sou., m sEsjE bis/Ipio;®, lz(p)2f 

I2ic)= ^ 012 MS3B2H£!*fl. SESIELHSJ ElECJeid); »S*0|I2 ; E(i?)2h EZ^)^ .^^ QI2.3 
■=$£9} 2*H SE9JEIH2J .»E(end): 3513^013; DSV£ SESIE MAT £1*11 tt StCfltsital 

" - -:.usraara :e»-s.e aiS!^; tfss 

;?|ELKtHIAi:QXIl fer ^(Digital 

SE3IE2J S;QIS * SIS. 
090183*1, SE^ELHOIlAi :1 2), ^,^^01 3, JNV£| 702ICIIE121 2t£ 0( IW=Q)0|2 , 3E£|ELH 

mm $q\ m$wm \wm wmw®?* HiNv^DOia; x= ^ aE;3t ^f= meioi 

tr ■ i, -■, ~ oirci rzts m ji.-'i t -jni — t . >, i ■-,';>. k:*7(y\fe 3C siriiioi i ! Um.M ujE||| 





MSU&Hgjfc wis *)£ my, csv, dsv ; EFEhoiei = oi^eh s>j poi soisp.. 
aEflE : o g o o r g o p i o 01 q 0 0 0 0 1 b 0 j o p j 0 p 1 boo 

INV : 1 0 

CSV +1 -3 

SE^MII : 0 0 0 0 1 1 110 0 0 1 1 1 1 11 0 0 0 1110 0 0 1111 

OSV ' : -1 -2-3-4-3-2-1 : 0-1 -2-3-2-1 0+1 +2+3+2+1 0+1 +2+3*2+1 d+1*2*3*4 

" osb £ sraoiAi aeh*>= (d.M.tfS i*jEi=RLL se n* &b*. gssK?ie : 

S ^gOII 2|£t RLL SE 3* M£. &B2j S •': : ^Ajodoi WE ±*E°i E 20|| SJOIAl, SJSfk 34: S 
S 01(d), SICH e aoi(k), 010IE1 HIS. aoi(m), 3ESIE fcllM aOKn), S 3E 3*°J EEH1IE1 
(x) ( 3ESIE°I 5* I&EHJIEitv) S IS dlM«(bit(i).bit(j),bit(k))« ej^AI2!Q(S1P1 

SJOI ^M/a. a«t6! 25.am.»fe SEg Q^Ei 2rq>ra g^SAIf 12(5102 EMI). SEW rJ?H S 

soi(d,k) 22* Emmfe xi* 5e^cKsio3 erid. ie s ah§?^ •ses ?j aoi(d,k) 
22* °^5fe assf A*e;>ms F E3 or saw sjxi atsaEt m§!D(sio4 aaj. W;ko sag 
Er^sfe .SESiEfe 3 . Mesiesj «g* ^*»rS ; oi, 't-flB is* #*5.fe a saati .njBH3iE1= 

3ESIELH21 2IE HI££(LZ), 3ESIELH2I SHE! SIS^(EZ), 3ESIE 2i(CSV)O|Q(S105 

St*)-. 

ArgPhs*!^ 3ESJ S0|7|. 9|§8 g¥ 3E= ^MA|?II2 , 3E?JE2h SE^E7f 31EI= ¥SCHIA| 
2| td.kV iag ^AI^Pl StfH E1EIOIE1 EZ2I St* fll3€K^(§106 &>0j . 01 EZ ZM 02} DM II- & 
£g*v*§*[-r. 

3E§IELH°I 25 E SIS4(EZ)7h 0 - EZ < dOIS, Cfg SE 3*(next code group ;0|5|- ncgEE 
tOS 312 ^SE 3*((Main Code Group :MCP2) Eb DSV a*£ie^E1 Q'& SE?jE?^ * * Al 
Stp<S107S7il). 

iE^E°l EZ^OI d - EZ - yOia, 3 3E?iE= A|?|H, ncg=. 7311 1§ SE 




LrS aE*|E7r * ^ SIE1 XlgtJCK 



aE§|E2| EZSfOI y < EZ - kOIS, 2 3ESIES ncg?} Ml ?3E 3*(MCQ1)OILi M2 ?1E 3I 
(MC62)pj|Al 2E$IE7r * ^ 2JE1 XI§tM^(S109 EM). 

010^ arSHS (d,k).5ag B^Ste 3E?JE2| hcgg IgSKM, 01 ncgOII jffrEKn 3E4ME Crgpfl 
** 4 3E%IE2| SE 3*01 a§E|01, 3E?|E2|- 2E$IE7r S^EIc ^SOIIAjE (d,k) S3 

# E.^A|^Ch OOlid. EZStOI d < EL < yfc E^ol~ SE# S^AI?|= 01^= EZStOJ 
0,1,. ...d-12! 3EWI ffltBAIt OSV 3#g* OlgorOI SE?4E iMg°l DSV flIOl* ^AISIOI 233 DC 
SMS 2j£^PI 9I5HAI0IQ. 

se aias se^iem ^a r se 3*°i sgoii chsh ggimh se a*^s se^i 

Eg ^71 ?l5llAlS SE5IELH2I E|E73ie^tLZ)lf *: 'Ql.gjg^ = QB S1 10 E+2IMAIS SE?JELH2J LZ2t 

* illSlHIr . " 

SE?4ELH°J LZStOI xSCr 3 SERIES «|1 4'SE 3*(MC61)0|| 7cjStJa(S111 374); 

LZStOI LZ - xE! SERIES HI2: ^SE 3g(MC62)(HI 73S*fe 01 3 SE9IE2] $Ajfe 7311 51E 
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?} BfCHS! HH^lflHSll? H5IJ INV2* ; JSSpi ; 4£JCT li&fi$t^^Ll^JW Ivllf 

m 




LZ2M3I LZ -3* ; krj^ g^fe UIM( i^ 

£ 1'Oi SJtlsfl 1 SE&E^ill i!§ S£ HltDC61)M 7aitH!(S!14&?ll.). S113 EPfl»AI »3 
1 3E«^i *fcfe3feS «»• S! TO? S2E 3KMCB1 , MCB £WM .IHSIAISCk:. 

oiis sol, loroioooioooioo'oi jfri ?a-E as<«caijoii si =■ seweoieiai w as ee ap 

as ai 3i(ocei) -imHwiAiE msaoi 120011 nsam 9\*m wmm- oife *mnm 



LZStOI LZ k-y°J 1£| aE ag (DC6)0i BH*iAI?l= 018= EZStOI d . 7? EZ , .^ y?l #, 

il^E#iiffe.a*dl : SsiGbt. Tail is se 3M(oc61)(hiai s.aEsiEEra .« m j&x 
bw. m mo\&u m^m ftm rnm^ a? as 3ts-a»w82)otM. s sese^ s 

d 25 EZ - y°! SESOI 7311 ^§ 2E 3S(DC81 ; )0IU HI2 32 ME. 3§(D0a')LHS| 3E9I 
Eg3tt (dk)g Dh^A|?ISA| OlS 3E§IES| &E EZ(p)2k Sfll SE«E2I 

EIE Mk* LZ(c)2| & EZ(p)+LZ(c)OI d - EZ(p)*LZ(c) let EL^*llbt SFSS IS IE Hg£| 

LZ(c)b LZ 35 ic-yti- flPitipt 

"tii »Oi> -lOOOIOOOOIOOOIOO-SJ 3E«E2} II ?3E 3g(MC81)LH0fl ^ 7H 'SUS M. ^, SEH2J 
2E$|E •1000100Q1000100MHI WO. MSStOI 128, ncsPh Sfll 3E ZIM(I»C61 )OII2. S^AIS IE 
°|t * 10Q01 OObtOObVOO'Ofl CHtf ^H&OI 129/ nd£>hM2 SE 3^(0C62jO|EK She SE£|E 

£} 128 E^ ! 129S ^iSa tF. 

b£i osv rissii aitiM oi« tfsi*0. dsv a#s£ i'araw^ se$ie ^musi dp ^ 

SSP] ?|*t £fltt££ flIAIti- gE£| SEfJEMOl gfisCT «H ?1E 3S(MCai)MA| A1 

sse! aE^iEee oigses as se ngoj jjsaa. 

LZ - x°! 3E5yEg&7ail 0SV 3SM «Hx|§m(S116 L2 %^ ><^^E^E^ ?f| DSV H| 

(H| HHatiGKSfl? S31)).. S§ 8S2S tZ'- iii x-1 x-12! 3EWESS M 1+1. DSV HlOfl 

LKS118 B51). DSV ZlgLHWI AJ2J SESIE2J «H» Jl HHS flflg- 

g^srai t.CJ . *t ^ SE^IES'I XB1 ?2E Hg(MCQ1)]ll- DSV 3MLH.WI ^sAI HOI El 

S107 ^THWIAIE SSS UW SOL Oih: S> 3E$IE°I EZSfOI 0 EZ < dQIS ncg£ «|2 ?3E 3 
SSdE)DKf DSV^ft^EILte SEfJE^ ,tf 4= SiEW XlgEIS DM DSV 31LH2J 3EgES| 
II ?3E ag(WCB1)iHIAf 3«gOI7l ffll^OII SII2 ?2E □S(MC62)LHei a£«S«3f MSslTH 

zi^eiq 0 ^ EZ < d°" 3 C $)E CimCHl S^EIS 3ES1ESS MZ ?2E 3g(MC62)LH0flAI 2E4l 

ww. dsv nmn asi'.-aHa* d - ez( P )+lz(c) kg sj-ssraAi ez(p)?i oa lz(c)?kx 
a Air dsv af mai aE$iEg ^vn: mm mm LzM?h,*-ia as*i§oi ^ a? 

DSV HgOflAI 3E?1Eg flejSHl. ITS EZ(p)7|- US LZ(c)7l- x.x-1. • • -x-ISJ 3HSIE 

SOI ^1 2ffc-mi*1 PSV SE^Ei:a§!tC1. 

oisaii »aa se^ieoh chob tHStfe aE agiw 7gstw aa, si 19 bthoiiai= urn** lhoiei2J 

711). 2iaE?jES^«SI=: S102 B71IS SStfCK 

E 3a LHAI E 3f £ E 2011 EAIS toElgOII k)sB ) (2,12>8. 15)S i^EI^ 3E^ 3 

E 3ia S»aSA1,. II1SiaiEig.d=2. k-12, m=8.. ri=15> x=2, y*7, bit(i)=14(s|fe^| U|E(MSB)g 

eiDIl bit(i)=oW*j HlM(LSB)g sioiy. bit (k)=: ^aiskm 2ES&1S wZ&Mm sola aa. 

E 3aLHXI E 3f0fl EAIS; SE .ggSMc. Z. S EZ ^ .72! SESS p^EIOj Sia, DSV HgOJ 
EES|E# 'LZ^ e! aE?4EttSA|, «|2 ?SE 3g(«0B2)1Hlfe. : :a=, BB«0IO, W. ?2E 
□g(MC81)LH2| aE?JE*S LZ < 22! SE^lEgOia, fl|2 ^3E 3M(MC02)LH°J LZ 
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^tH2| aEBEgflK CSV S INV24 i*S7* WOPr as#iUH»t!-e ; 

fisfsig. S ,dC ^gfS' .91*1 . 5:3= 3g°f aE?)E2fe gES| aESIEg ftM&$tffi&-|(l 
SOjl SS'^ej 3E.WE7rgja« SOI SS^ESJ bp4i# |ld|E is 5 S12,, QI3 aE?JE2| EZ7r 

€ - EZ(p) S li:'3S ;d , — EZ(p)*LZ(c) , ^" m SIS g?IOflAl.pC ejgfl: 4=t2IT 5 SlEg 

Dsvagg si2 5aE 3g(MG62)ii- tw £ei:?rsoiEg sks dc ejs- s^g ^ai?ij3 sick s*t, 

B3V 31LH2I aESIES 7312 53E 3g<HC82)LH2| SE«=£fe CSV2* IW2J *£?K&W7fcaES HH 

asioi Dceiasi sag s7W3|ji : aci . 

£ ITS MAI gAIWIS S2J (2,12,8>15) 9# EZ(p)*1°! 3^0)1 i. 3 trB.2| 2E«Ei DSV :ig21 

K ?IE Ilg<HC82)0)|AI 3911 53E 3g(MCei)lD2l lE.i LZ=12! aEgg 0SV 3 

-'Ml 9gn, or osv ~igLH2j se$ie2| «ii ?fflE ne(ic6i)ih estMJQi'Eis ?m 

8|Eg HHxlzJhOI %£A) 0)l£{ 2tt)7h EI73 SSI It 5£ MQ DSV XBOi .S3* «f&A|3|7l ?ISB 

Al CSV S INV ElEffllEIg UH*ISKJ1 ftl 3^3»tiWlM'"«S»l3i::SHI " W SIEIx-ath 

HIT ?3fE; nf (MCai)i HI2 53 E 3g(MC82)2! aE?-|Eg CSV I I HV2J ¥£71 eiCH^r SUES? HHSI 

'5>^; EZ7hd ^ EZip) ' A y S tHSfl aES|ELr EZ(p) V y°! 2E?JE71 d ^ EZ(p)*LZ(c) 

- sib ^waie oc eisri 5 SiEr, 

o#t e ^ss] mm §7i ^fsra e 2tm eai=! uson sj«u ^ssa e 3011 eais as agi a 

E WSSg ?T£ (2,12,8,15) 3E2j B «Pi'2 SSJg SStffir. 

£-4^ g irSM SIC (2,12,8,15)S I«!a^rRLL.aE2| = 2 SH?J -g gAIOIIOfl tDg 2g£SA1, 
rcgg TS i7iaSfa(S201 9711), S7I 3Eg 521X1 g Se^D(S202 3711). §71 3E2| (Ml 

= E 50)1 EAIEID) SIR. 

S BSOBAJfe S7| aE2J t*8)g E 50)1 EAI1! d r 21 IT0| £S*!Cl.,?r §71 3E%IE2J MSB 

2| x(dbh t care bitg °|DI)= 012 aE?JE2| EZ2f 2ii (III (d,k)°| =d 301 i3S 9IB»S+AI S7I 
«EMA| 02f 1 O)^ .aoiU J«?lSMfHl. S 191I9 # Sffll §71 ;aE(SYNC1,SYNC2)M m 3E 




M 101, 2JE1EIMa( interleaved) MO|Ei»g AI3(delay)0l 2 QI0IE1S21 OilEI §§§17121: 301 

I S! «5jWoi«& hcfe ts h\mH DSM aiOIEKHI Q|tf as*£S-3ai ^aE Hg(MC0 
DCHIA1 #feCr. 

S202 BTiioflAi ee a-Jtt5t S3* ^asi= Aiaoia s^i nis rc esaspioii i»ei» .nes^aoi 

tm mm?l mm ^EJ 5l!'l 9711), OI0IE1 gOI OH-IS DAI S7| 9711 

(S2D2 97fl)3 E|g0l2!O(S215 97fl). ES011 EAIS incfe 3. E?IE( modulated codeword )g . DCC£ 
DC 731 Oj Oil SBI*^ 2g ^ejtlCfe 2!g ^ °IOItHIl. 

S202 971I(HIAI BB 32l-7|-.e7l ^SJ AI7I7K 01LI3 SJ^EI^ I UK3IM 991S QSOIEIg t{CHAI(S204 B 
711), 013 aE?)E7h AlAISIfe ncg(HI [DEI «8S 3E 3g(WA| 1,^3 1dl0IM£| EilOIEIOil DJ^ a 
E^IES §r=D(S205 9711). 9 DC ei^g 9\ii ncg=1S US 21 ncg-5S UHS §2Sf 5 21^ ffiS- aE 
3g0| ^ 7H0ID. 

373, OIS aEHESI ncg7r iOig D. aE$|E°l " : EZ 7S01IAI g^EIAj St aE?J 

EU EZ > '72! aE?JEMAI (2,12)2) S gO| 52! g ?iei€fA| »S S^IOflA) fljl ?1E 3g(MC61)l) 
33)2 53E Hg(MC62)g E5 §5WA| ^5' aES) Eg .-flBj-B- 5 2{CKS206,S207,S208 9711). OIHD , 
BE Ztg2) 715= DC 710)0)1 ^Elth SEPI ^SH SIS IE 3gg Sflt+Q. [Q-E1AI , S207 971I 
MAIfe ^5 aE?JE(mc)g 7311 53E ag(MC81)2) WI2-53E □ g(MC82) H DC MO\W SEItt SE 
HgODAJ HH, nc9= §TOR3 aE agOfl ^Sfe aE?IE71 A|g§fe ncgS 'JdtlCl. 




•©B-, S208 97110)1 A1 = : 012! aE«E2| ncg71 1012, fl|2 5aE 3g(MC82)(HlA1 (2,12)21. &JS0I 52 
1 9=S)A"| SfS'S aE^Eg ii 53E 3g(MCG1)0)IA1 §T3, ncg^ #OC! aE?JE7 r XI§$1 
S ncgS SiJ^Q. 



25-6 



10-0294893 

012 3E94E2I ncg7 r 2013 3 3ESIES1 EZ&S'EZ = 02! 3E?4E§6lDt> 0MB 1% 35 

.# 713 53E 3g(MC62)01lAl $f2, ricgt 3ESJE7I- A|§S4S ricgS 3£!fc!GKS209 37J). 



(D062)(HIAJ 




CSV S! i NV2| . jjgggff S!QI3?K 9 E^BH a|tEr: : 

,EV 

H _____ _ ___ 

UEiacjrd)3?|Af, fc#K WAfSIS 3E 3lbl E_ IH&S.E M EAIEJO) HBh SQl, rfcg71 
1013 Oi 3E$|E7 r SIS 5S.»§ «I1.?.3E 3»(MP81).ES:.»I2 ^3E HM(MC82)0|2, 
nca7h 2013 Erg 3E?4E7 r ^SB SIS 3E nSgv«l2 53E 3S(MC62)0I3, ncg71 3013 EH 3E 
?JE5f %5» SIS ME 3*t ; :_rt..fl= 3ft (0061)013, rtcg7 r 40l3 EF_ 3E«E?r 3*1. ,21= 
JS 'nt&Mi '£S 3E 3i§(DCB2)0|3, ricjCH 5013 E_ 3E«E7> 21= 3E.3g__. H? 5 
3E 3S^MCG2):ES DSV 3f_01O. 

__. E 60H EAIS code(i)S ncg( 1-1)01 XIAIS1S 3E 3M0BAI dug dt(i)0_ Djtf 3E?4E_? 
0ISID1 16£!^(hex)S 5AIEI01 StEr. ftcg(i)S 3 3SSIE EJ_01I [CiSg 3ESIE7r SfflkSlf . 3E 
311 X|A|_JEr. INV(i)S 3ESIELH21 12J PH4=;?h S^7H(INV(I)=1)3X|, ES ^7H(INV(i)=0)3Xie 
LrEILHIl. ¥3£! INVtbs 3E^E ±M_°I *r$JS 1S| 7H^S SiOIStOI, CSV(i)S 3ESIELH01I CHt^ 
DCSJOIH, DSV(i )S 3E?4E ^MglHI CHS!" DCStf LrErLHS 2iEr, 

MM MOI, „.~_tKB a^gfe ablEf dt(0)2| 3ESI EOT EH 01 3E£I E°1 ncg7r 1 0lEj- S>3 GOOlEj 
Sf aSraESIEB E 30D EAIS 311 ?3E 3H(MCG1,)0_A1 2001h SEK; -2001h Ph AIAIS1S D 
ft 3ESIE01I CH?> ncgS 2S AlgEIDI ttJ-ElAI £?,38B Q1I0IE1 dt(1)°l 132011 IH^, 3E$IES fll2,?.3 
E 3ff(MC62)0||A1 0480h-7r £»ei£!Er. 6S!ttB S^S EJ0IE1 17(=dt(5))£ ncg71 53 A4SEI3, 123MQ. 
5r7l UHSOa 3ESIEM 312 ?3E 3i (M062) ES DSV 3i§0IIAI 3» 4= SI El. 312 23E HM(MGQ 




DE1A1, E 601IA1 If 4 S150I SXHDW°J 3ESIE iMi°1 _£3J DSVSfOI 0011 7H>r£ 3E£IE1 2 s ! 
SIS ' : -"»^S 20l_2 OSVM t&S 3ESIE2J WBS OISI01IE 10 r __XI gTW 3°13 -lit 

4 sib. 

E 8S __■ _y_01IAi Oil Alt!- (2.12,8,15) 3E°| DSV i*OR__If UEr3 3°3Aj, DSV7I- OS 7I5S3 7. 
^ *§*B U?^ 2i'i 4 2101 & WS01IA1 »l°miS 3E2J DSV SUCH ?IS« 4= SID. E 9 

•S B' SSOfl Al 01IAIt.K (2,12,8,15) 3E°J ?I14= ai«MS* UE^ ^^IfQI^OI 5{gJ-EI01 SI 

5 21« -^3# SICK 

£ IOS S W91H Sftt (2,12;8,15) 3E2| ^3. K^£1 ^^Al OH Oil WS *BES«, E 11h l^AJ 

If tl^H W01IA1 JllgaS 3E$IE.±M1!§ XH4S S'q (recovered clock)01l §7|5t01 ^HatHH. S^l 
3E°| (SIS E 5011 EAIEI01 SiH #71 2§7|21 WIS E 11011 EAItlOl SICK 

SJ^tlS 3E*|E illi E liOfl EAIS 391, 312, X1I3 AIEM MXI^E1(SR0,SR1,SR2S £71 
£101 Si^: 102, 104, 106)011 AI=M$IIA1 «§*!CKS301 BTi). Till 2 S 313 A|=M E«Al^g(104 106)S OJ 
e MCH 15HIMH1 AIEM Enxi^oin, HI1 AIEM aiA|^E1(102)S HIQIE1 ^sg ^isHAI 012 3ESI 
ELH2| Si c xlsX (EZ) *1l3gOin 12UIM0I3 #MSOT3 #7|S| ^Sg ?I«BAI □ ^01^ 4=E 2iD. 
Si AISM eOAI^Ei(l02^l P3Q(108)2f DI0IE1 aSC^EAIEIW SD01I WIS5U3, 312 

% 313 A|=S EflAI^M(104,10S)H| 0N= 0I0IE1 Cj3Elp1l ^SSEr. 

311 A|=M cflA|AE1(102)M MSB^SJ EflXI^EIEFS SI3 ^2 31.1 AI53 aiXI^(102)S;^Ei 3ISaS E 
5011 #71 §71 d3Ei(1DBi01l °15B ^ H5BAI S7IS aSt^Cr,, g7| E|3CK108)0f ;°I^B 

§3|1B%)I lMSI3(l302 3711), ff' BSflflAIS 09:Alor?IS.:S*SOT3 «7I S U)«Sr= §71 ?5S 
^1!* 4=t«t.CKS303 BAD. S303 S^Oi/MS HiPJS S«S S7l3%;.5a|1p1 g7L P3D( 108)011 
5JSH 3 Si! S7IM ~M S ArS^ 313 W 2J Ar S7I (pseudo sync)g LUSTS' 313 AIM SS^Q. 

E1M# 4^SH3Af SIS 3ESIES 7g§S>3 SiS 3l2 AI£M .cflAjiEr|(104)£^E1 S^EIS 3E£IE7t 
m SIS IE nSS : aAlSIS ncgM §rOH.HS SStJCI. 

S303 3711 Oil A1 S7I -^S : ?e# $*Mt .=* §71 Cr&t ncgl IS SdSIS S311 SM^ -Htt-tiO. S302 
3711 Ofl A1 AliM eilAliE1(1O2)0li A1SS 3E?4E7> S7I71 0HJ3 013 3E?JE°1 EZ# SI3SIO1(S304 
3?l)! EZ?rol UJIS n&m 2l IdSin(S305 37^1). EZ71 li (IBS ncgS 5S 'Ji!t]CKS306 3711). 

EZ7h 2 ^ EZ - 73 S^S 012 3E9JE5J ncgOflAI 7JI AJShS 3E HMOflAI 3E?4E7h 
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S307 BJWHW 013 aE?|E2| EZ7H2 S EZ " S 70ISAM0IS. ncgOJW SI. AJSfevaE agOOAff 

iStt aE$IE7K £7pl*l SSHU 7 <EZ kQIS hcg£ l&jrtifiOWl E!3fl ) 
CIS# s?£oK2AT ofe aE^Eg JaStfc >3ffl2 iMHe MX|ibE1(.1d4)2| gSft **Mfe EMS gss> 

SUS- hca7> SIAISte 3E agOll MSSfHXl- SHS SEtIE^ £>7H SSBftSAlg ^3§iO(S312 

•aESIESJ MSB(bit14)2h LSB(bitO)g *035H»(S313 .OW£ fltH^Bfi BIMSIE 1. '01 £*BSJ3; 7312 A1E 
M a?<I^E1(l04)S^Ef 79I®£I="2»?3I ^o>aAK 5l£ 3E£ gStd- 3ESIE § M «!J£ll 3E§|E3 
g S,wj§Hl 01 OH CH^sfe S2H QI0IE1S .^SS!-£K5314 BH) 

S313 e?1l(HIAI 33 AlM- ai^^litiSyS^EH 73ISEIS EJi# 3=9-1 E2| HSB(bit14)2F-LSB(bitO) g □■ 

0 OIS SI2 AIEM aiXI^EI (104)S¥E1 JOStl^ M3Eam 3E?4E^ ggi^ SERIES 5 
SE?iE2g ^2JS& QlOfl CHg&fe -S!?H QIOIEIS ^M^(S315 B?fl) 

S312 BTIIOflAI SdS ncg7|- 7nA|S1£ 3E,ag(H) 7312 AIES aiX|±E1(1.04)S^Et 73ISEI 3E?lE7h 
SHJB gfflt«:i;3 9£l£! ncg?f A1A|o^ 3E agOII.AI 7312, AIEM ai*L±E1(104)£^E1 731 S3 = em 
¥2507* *f= aE'SEOij EH§^= M M0IE1S ^±tlD(S3l6 BTfl ) . ncspf TJAIofe 3E ag£ 

e m sLkm um adi ncg^ roia cm aEsiE?> ste ,i£ 3i g-a.i. ?ie 3kpd 
e^ m'^& nmm2)o\iiy, ncm 2013. Els aEsiE^^sa sfe se ags 7312 saE ag 

<MC62)0II1. ncg7K 3013 Qg aESIE7f ^08 21=- 3E □§§ TiBI ISJE ag(DC81)0ia, ncg71 

40ia pg aE?rE7> .21= ss aii 7312 1§ aE ag(DC62)0iav ncg:>i bois osaEsi 

E7K^B Sfe SE 3*S 7312 ^3E ag(MCG2), E= DSV. 3gOICh . . . 

%&&\m.m\. s ssss: Dc.sjsfs s£ as agLH?i aESiEg..? as., asm ai :oipi . ..are 
Eia &b aE^E a^g aois oigtia, ?se aftsi aE?jE°i w*W\ csv sj inv ueraiEi) 
§ guts oigshoi ^asau *§g#EsAi, 3esie2| him^i goi ?m de= vskm&HS. 

DC 512' .§7W7ife .Ml?! SID. 

Ef» e uss inv madiEis tHM aasuAi dsv 73ioig gAioi-7ii eis 3, dsv tsiopi ^fet^eJE^ 

7h 51 S aEOflAI ^OliSflECLook-ahead) DSV H.OI0 *«* Ufl INV ESOIQg &im WtoiS 3 

? 4^ dB §E W/fl.aiaF^ 2iD. 

i 

514: S a 01(d), gCH a A 0|(k), CfGIEH U|S aOKrai; aE^IE UIS aOI(n)M UEH.H= (d,k,B>n) 
^S ff^Elfe PLL(Run Length Limited) aE* 45 SSI- ^ Oil SiOIAJ: 

(a) &?\ (d,k) gjgpi ^^3EiWE#. ^ 

(b) S«i aE^IESI E|E WIS4=tLZ).0U [fek §^ aE?JEg 7 (AID) 2| aEa^SI 3E?J-EgS Al 
S SE*IELH2| mttm UBLHS. Kiei0jE1(CSV)2f Q§ aESIE°1 DSWDigl.tal Sum Value) SOI Stfs 
01l*S1S .IEmiEl(:INV.)2| ^Sg .e.HS5f Els4 >WX1S S^7H5J "S : aE ^71 aE?-|E°J « 

±m mo\tv= ^7i ¥47H2j ^SvaE- aia ^t ^aE.^gLHsj aE^iEie ^?ss siu oi^si 
aE-iis s MlM issbai at se nit ^shs 'Swj. a 

(c) aE?4E21 »«E as4'(EZ)tf SIHoldl aE«E *M§2| . DC,«|OJ0|| :5jt}tJ- SSS aE*4 

eoo cmoil g ^ gi^ Lie aE nmm issfe B»g stjsfe 

ararw sichai, 4^i ^7hsi ?aE ns& ar a 7312 ?ie nv« -su»m. 4^1 n'i ?aE □ 
§=1271 ?5E aft Air meraiEt(x) aE^Ees ^istia,, 7312; ?ie ass lz 

7\ im mu s aE?iEse ^sEia, ^i .:ai:.s! 7312 ^as , .aaws aim g«».,3^«.E&- 

• 27JSIAI Sil, EZ7|#iS UOI(d)£D 32 SE*IE EElDIEI (y)ID e?i thWIE 

3 

SI24HHI SlOW, S7| 7311 51E agLH^I aE^|Eg2F 7312 ^3E aSLH-2J. aEfJESg CSV E1£10l 
El* ESSIES AJS eraiS HHXISia INV HISIOIEISI ^SE AIS BfOIS HHtloKfl- &?\ INV E1&DIE3 

?j aoi o oia om 3e?je°j csvsts a se'sie OrSiraaj ir^s osvsfon aras Doia dsvsi 

01 a^Eia, inv m-aoiEisj sioi tois lib aE?iE°i ,csvst°i ¥sg etSAi?i .a aE?j 

E OI2iJ1A|°J ^519 DSVSlOfl 'njSHM OSV^tOI S&EiE* oKW aE?3E AEgo, oc JilCHM S21^E£ 
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.^mm ag g9£i °i= era.- 

nm*. 




— - ^saGft assise] BMMvmmm 



git^S 

m%m 2JCHAI,. #71 ^ 0|&^. S5. aE. Il#l.H^ :S5^|S#S ai2 ^SE 3g 3gLHej: ams. 

e^ aE*iE£HSi Dcstff uehh = njeioi eh cgsv)2k cm aE?-iE°i osv asqi. ssi ji^'jfif 

WW. 6 



XU2J aESIESI LZSte! LZ(fc)7f cl - EZ(p>LZ(c) kg 9^1= gSILHtHIAI DC 2jgT *0O1g ^ 
'^S1= aS g3££ ffe .UHii. 

yg^s 7 

iitfOii sibwd, #71 %£?h°i ig. iE agg an s si2..§§ is 3S1 s&sKa, #?i «ii s 

3912 lE^ig LZ71 #71 am 3 gO|(k)SraESIE §§1 HEK]|EUy)2ra *1SE1 g71U:si= 

aEsiEgs =?gEja, 01 hssi;e#s ^§ uimssi stdi 1 ic 'o asiofl iter hi g§ 2= 3 

g £E- 12 mm 2E agOfl HHxIHCH SKI 51 gS£.£ sfe 

g?S 8 

HlWwi SiCHAf, #71 SW0I#21 3E 3gLH2J SE«EMM LZOfl [CIEk LZ71 ?3E 3g SI? 
EFE|0IE1(x)e! aESIEfig HI 42 SE 3gOfl BH*IS>2; LZPh x,x-19 -aESIEgg H2 IE 
3gM UH«Smx LZ3h x;x-1,..,;x-ia. aE9IEgS Si aE □MlH. HHSISIOl, 0I2. aExJE 

2j Ezstei ez('p)?k EZ(p)=d, ez(ph.. . .;EZ(p)=i°i aEsiEgg 3912 ^aE ag, hi osv ar 



12 nS'Sfc*... 1*1 osv agoM a& ■'-aE^Ei mm oc.sisr hp», ^tssKr as. gssis 

3H*HW SiCHAJ, #71 (b) 3711=, 

(bi) #71 ^sss aE*jE2j Lzg atasife 9?fl.; 

(b2) #71 LZ71 ?3E 3I EEHJia (x)SCt SERIES HI ^aE 3gE3 ggSfe 9711; 

(b3) #71 LZ7I- #71 xSQ- B5lU-a aSHEfe HI S3E 3g2fe aE?4ELH2l DCZ» UEKHfe ]& 
£I0IE1(CSV)21 Cfg aESlESJ OSV 301 ®tm WgSfe HEIDI E1(INV)°| ¥S:7|- &tH9 392 ^aE 3 
i°S 3gSI= 97S; 

(b4j #>i Lz?rscH s liomoffl- aE«E S^ ,im^ia:Cx)ajsi nam a^u. ^ asw-E2i mm 
mm o\± §toE tois m\ 2% Me iisas ssfcra, ^pi ^§ -uiMttoi •o-.ois m 
2 as 3E s§ofe..97»,: a 

(b5) fe^i lz^ ?aE ag fem m&oiEKxigiOi sisste aE?4E^ w 4aE aaoi sl^ aEsi 

ESS SSEICH Sl=- 3EB1 S£ 3E aS^S ISSfe 55,^ 
S^S 10 

l^W SiOIAI , #71 (b) 9711 = 

(b6) LZ?1 x;x-1°! SBSIEgg fi^ 3E agSS iSsia. 4^1 LZ7f x,x-1, . . ..x-12! a 



'g-^sf 11 

391SHHI SiCHAl, (c) 970=; 

(cl) &7| aE$l'E^I EZg iaSF= 9711; 

(c2) fe^i EZ7I- b. - ez < iiiib ggs aE^E dgoii i ^^s 'oi se asss g7l 

m €4k ag E= #71 SH-1 01^21 3E agg IgSKM 3ESIE ^MBH| DC WlCHg 4=t»S1 
= 9711; 

(c3) &7I EZ7h 3EfJE71 g'MEIOi 2t= d ~ EZ . - y(0|7IAI. x= - gS3= .S'*t.inEtOI'EJ)S|. UD 

h S^s aE«E2j tKg aE .agEM 3911 e= «I2 gs aE agg ggoha §mm &e as 
ojcoj Dg S c agog j^i B |2 $g£ ngg gssioi aEsiE^Hgsi dc mww ^tssife 



25-9 



1:0-0294893 

e ie nBss'.ars-'H* sse 3gg isstoroc.JocHi $«*i=-9ais-3««c 5tas 

Sfli,1lH«l =St01*|, #31 EZ71 0. MmMA #71 E&t 0 013 : #7| «;#a' 3^#H^ Cfg; 3£ 
,3f m^TL II fSE ,-3§Q| pggjft, ;3 ?|(Hfe<#7L*1U- 0l#H( ai^E 31 fl»l§ 

sti^a-Pii^a/ife S*rtHi si«sa lioieii, se?je»' 7i*idi, ft ssa^si as* 

ES = 3E?-IELH5J DC2M L1EH.H = IH2taiEUCSV)21 Dg- 3ESIE21 DSV(Digital Sum Value) SOI » 

3e$ie£j msmmmm ait a imi as 31, #?i |i,?3E,3ijS:i5«5i2 ! ?s 
a «H-i oi^ S5 as s ti: se 3isr sesiei; aqsioi sii a 101(d), sich s 

101 (k)/ CflOIEI b|M Ii0|(m), 3-ESIE tim 10l(n)l LiEH-H= (cJ;k,m.h)£S St*^- RLL(Rijn 
Length Li m i tedy 3EsL . 3Eo ^08 SiOiAf: 

: (a) .013 3E3E71 WSolp E1M SB. Wi CH^ 3E ■ 31^£ £?I:|1S1= 9711.; 

(b) bioiM 9$js : Qiblfei#' ;sqsf= 3711; S 

(c) #71 (b) 9711011X1^9 MOIEIOfl. CH©S1= 3ESIE1 012 3ESIE71 XiSofe Clg 3E 31 
MM 2^513, Chl :3E 31= gejEj sc^c^f Xj§5l= Clg 3E 3123 32S1=^ 97111 S*i 

g^S 14 

ail^M-SlOiAl, #7j (c).931l=, . . . . . . . 

(pi) 012 3ESIE71 TfStotiS 3E 311 31351= 97)1; 

(c2) (cl) 97fl0flA)2J SIB 12171 #71 013 3ESIE71 A|gm= Erg 3E 3lbj jffll ?3E 3 
1019 (d,k) S 101 £31 93Sr= 73* 81351= 9711; 

(c3) #21 (d.k) S10I 52! 01 , 3MEI = #71 2 ^ OflOl El (HI Olgslfe 3ESIE1 #?l fl|1 ?3E 31 
E= J&2 i£3E.31.S DC 7310171 SEitKSE 310U1 2IS&13 Elg- 3E 31=, 2 ;B lM 3E 31 

- — — - " — -- '3E 310IIAI 2 

^3E .3 
3Ml- 2*1 




(c5) #71 (cl) 971I01IA|£| 813 12171 #71 012 3ESIE21 EIM 3E 3101 731.1. IS 3E 310IS 
g|q QflOIBKHI CH€5fe 3E?jES #71. W1 IS 3E 310I) AI 2^513; EJS 3H 3## 2^5! 3 
ESIE71 73 S 8 1= EH- 3E 3I2S 32©r= 9711; 

(c6) #71 (cl) 9711011 Al °1 i1l3 11171- #71 012 3SSIE2I CIS 3E 3101 3912 IS 3E 3M0IS 
EJS| L-OOIEKHI CH'gSfe 3E94E* #71 392 ; 2S 3E 31CWAi 2^513, tm 1E3IS 2^3 3 
E94E71 TllSSfe Cm IE 3S2:S 3251= 9711; S 

(c?) #71 (cl) 97fl0ilAI°l 313 12171 #71 012 3E?JESJ L\g 3E 3101 S5 3E 31013 S 
^ CH0IE12OI iS^ OlSiejXlS 995flAi #71 21^ C0OIE171 #7| OIS10I3 fl|2 ?3E 31 

4= Si 3E 3KW Ai DC TEOCHOU °E|§> 3E 31LH21 3E$IE1 2ej5>3 Els 3E 31^ 2 E -Si! 
3. " " "~" — ~~ ~ 



= 97HS 54*31= ffiS. KB i 
15 

X-fl13^(HI SIOIAI, 

(d) #71 (a) 97111 M 5J\ SBS1 #S51fe 97111 El 5&6.13. S7I2J A1§ =JS4=0I C&EI 

S!E4=71 S7|= 3E«E . iSB?l DC H OHM SEI^IES don' t care »CH AJ#Sfe ■ M7| 

imm A1©813, (d,k) e 101531 2\mm 'StZm UIMl iddh -t pare HlMS SStr S7I 

imm Aissr= =ai ig°.§ si= 02 kb. 
s^tr ie 

mzm sioiAi > #7i air^sE 3ie se^ielh^ sie 7as^(i2:)7i sse 3i .^m eibioiei 

(x) aci-.sg 3e:«ie«" - ~~ ' "" 

M\ a J1I2 ^3E 3 
5 ..S 10|(d)ME1 171 El 

al : wg£s tte %m . 
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fti (2, 12,8, tEftOia, 3g' ^ !EfDIEi(x)S 101 a, 



4tt9BUl SldlSM, m aSM (2;12,8,15}0ia, 



IB • 

M)Wn KOWV 471 1! aE^EglU 12 agLHSI aESIEg£ CSV KEffll 

Hg SUSIES A1S BjCHS UHSISm INV DHH3IE12I MS. BiCHS HHSfoHB. 471 INV HEIfllEI 

?! aot o-oo nfS;aE$iE?j mstz a sesie oisnraei *sis msm aais 0§ks usvst 

01 3d El 2, %S|B INV IhEKJIEISj SftJl fOIS Qg 3E$iE2J CSV2t°| ^Hg ftgftPI 3 3E?| 
E DISDBISI *r39 DSVSiM GSH3I DSVSOl >J£JEIEg:S|Or HESE iggSJ DC 101g 

19 

*!S«lMwStt(j|*L^^i.-a.,Ji8.a»...aB .-s»«4^^l sich.s gBi,(k)sg-.,aE$iE §n inehDi 
B(y)2« »hq ?T7iLf sfg assises" ^?4tia, gi assiEg^ mm timwm mr:v e~ 

0 - era on c&a sir as aEagiEs mmm as agon hh*iejeh sis ag gsss etb as 



g^fg 20 ; 

11 3* MM SUM, 471 §m 01421 M3E IE 3gg 3E9JE £jls£l DC (d,k) S SOI 101 

g sr^ as 471 1.1 ?as ngtHiAi A^sm sis aEsiEge ^4aa, 471 12 sas agm 

2) 51S« = g2| aE«IELH2| OGStg LfEfLHS tte>D|EI(eSV)21 Qg aE«|E2| DSV sol strs ffll« 
S>= IEH3l&l(INV)2f2| «2# BH3(^ HEg HHXI&IOI DC 2JSJ- 101 g slRjES ^SSfe'Sg gg 
SIS 

21 

H19U0I 2J01A1, 471 SKJ 0I42J MS IE 3gLH2| aE£|Eg£ LZOII IQEl LI? \. x£! a E£| EM= 
11 MS 3E 3g(HI HH*ISH2, lZ?i XiX-12! aESlEgS 12 MS aE 3g01l HHxISFa, LZ71 x.x- 

i,..;.x^ie! aESEgs aw m.iE agon masks, d\e mesiesj. ez«(Ezip))di ?m 

EZ(p)=0, EZ(p)-1, . . ,;EZ(p)=ie} aESIEgs 12 53EHI, 1:1 Ml 3E3t, SH2.M2.aE 3 

»;;,,.. mi 1*1 as aE asonAi ztzi assiEg seisioi dc ^a-floig ^tBSis- ag gass sr 

22 

SHI SE*|Eg 7W01. Zt aE3S2| aESIEgg aE^IELH2J DC2tg;.LJ£RHS EEI-0IE1(CSV)2f Q 

1 3ESIE2J DSV(Dlgltal Sum Value) S0| £tFff'QI#ftl£ m-£IO|E1(INV)2| ^Sg MS. W7| EIE 
m HH»S »I1 S 7312 51E Zlg, 471 aE«IE2| Msg Sti$fi**-.Wl".9i SI2 2E Hg, 

471 aii ?aE 3g2i aE^iEge .^43 mu 01421 Ms ie ng s oi^ t> aE 3g2i aE 

$|ES Si &! 301(d), StH i! aol(k), OIOIEI bl|M gOI(m), aE?JE HIM g0l(h)g UEf 

LHS (d,k,i,n)££ I^EIS RLL(Run Length Limited) 3Eg §!2H2| QIOIEIS MSSfe Stl^a 7|s 
S/E= Xfi^S §*|g.9re> CII0IE1 S35. >£mW 5MM- 

(a) ejqEIS Oig aE¥JELH2J 2SE MS^W VOSy L\m SE 3gS S,^!S1=- Sfll j : 

(b) aE ■ agoi WAiefe as agouAi ^ J21 *»jqi aEsiE?!. Et&tm aiSa. 
i^.os as agoiiAi xixisfe aE«Bg d^Ai CfldiEig mtm BnM rn&rn 

St«& 23 

122t,HHI SiOi Al , 

(c) s-ds QgvaE agoi AiAitfe aE agonAi ? m^mmtimn aE^EPh s«i«o o§ i. 

E«E2) gg UIMgg M3.WM 0\± SILEfE T0I3 gg):aE$IE ej«B aE«|Eg fi^Al 

oioieis mztm, gs.uiMgoi 'D'Oig §§ 3e?je § ^ ejM a£?iEg >3^»ai liioiei 
s BTflg □ stfsfe ^s B-a. 

24 

122i,HHI SfCHAI, 

d) 471 (a) &7||g 4*S5h7l 2 S^EI= aE?JE7h .g?l. USS!X|g &E&IM #7|g ^SSia; 

"e agg 471 oi^ ^ aE agss ^7isisfe t^g a smm sn. 

§^&25 

123^011 SifflAI, 471 (a) E??ll=, 

(al) 0IS 3E4M E2| ojjE «|S4=(EZ)g #?fl; 

(a2) 471 013 3E2J EZ7I- 0 013 Oi 3E agg 12 ?aE 3g££ adSfe &74I ; 

(a3) ^71 01 S a.E2| EZ7h T'OIB Dg IE agg DC 101<HI MQ SE| «J- 12 ?2E Hg IS M 
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(a4> ^Pl. /QIS 3E2|^ EZ?h2l& &MB\ (d)2k <33 , 3E«ES|: «H! I&HHIIEI (y)Mnf ^71 U 

W2B oia: : 3EHE2i Gi iE asoi. wAi*he. 3= a»ot*i ^»2j safer'Aia aesiEiH 45R 

(a5) ; (a4) .STUM Ai 3M?i ■..•HttUBS as?t> a*B 3ESIE2J *S,H1Sft» 113*1* 

%S BimMOi m'SflaaS 1 '013 3E 3ftft 350 1 M "3E 3&2S SgSKEK -'-49 'BBS 

(*6> ^31 PIS 3ESj ,EZ?k.3'E$IES| njejfll.Ef (^)MB 33 3101 SfrllOl 0<s)SGf H7ILJ- 
M25%m SiCHAHi... £21 RLL 3E£ X£ 12;8;:;15)Q|3, 2?3E 3ft gg-, IQ&0IEt(><m; 1013. . 3ESIE 



cn 2 o 
cn 




o 
? 
o 

Q 

:3 
'< 

5 

~l 
O 
<7 


8 8 

8 8 
5 , I 
8 f | 
8 § 

i 1 


O 
o 
cx 

C~3 

3 

c 


■ ■€ 
.< 

C 

c 

'c 


- -S- ' 
5 o 

i 8 
| ? S 

I 1 


O 

o 
o. 

<l> 

'«>?, 

m 

»■ 

f y.- 


c 

s 

t 

C 

s 


5 8 

i § 
I 1 


r> 
o 

Q_ 
CD 

O 

3 

T3 

Lrf 


o o 

3 8 
8 8 

8 i ■& 

O O 

•2 £ 
8 | 


O 
O 
Q. 
tD 

C*5 

*V 
O 

c 

'O 



25-12 



to 

& 



s 



o 

o. 



o. 

G,' 

■7% 



| 

;.a 
"I' 



s 

o 

■s 

S 

O 



I 



o 
o 

m s \ ■ 

o 
c 

Iff 



o 

,-f> 



o 
o 

S 



8 



O. 

8 



o 

* 

-1 

o 

c 



25-13 



10-0294893 



JESS? 




25-14 



S03a 



•i 



r. nr. fvr/S,nr. r: <■» j-> ri r> r* r^^-^r.^r:^.-, -,r ».-.■ rnr*r* r»nrt r* c> C« Ci C« C? O C«"Ci 'u« ,:.'•:« C«'c» 

it i to -t i km* r- ro —• £t «.u<a - 1 n»< •» r.#,>r*-"»— »t • ii.a *>• v»'».«.»cn.i *► c**W - O *D ~> '- O 

ovr* o O'c^i- d :i> c» o C' o ci 



;•' c* »— *j - 



& ... 



*.\ ui iii o •>«.- C» fei.o iXv>o C u » j u u u u • j Cn.t O>o y u cj o <-'.o -_i <_- 1: cr c-c cr cr c c 0£?«? 

Oflt* -4ZT, tji o r.^S — !j iCtT;.' C" C" !■; • : iS-O^--: *: f,-> c>f »- 0 :D?e -4 Oi CT •»*.:> K>« • CVvi Cl • ■« Oi O. (fc'Wr. *- • 
K~, r> rvio l»>«ri»>rv>.^V^K:.^ ■ * *■• •'•Mi* .^r^ ii'** : >- ici i* •■>■ »» tv: 'r\">'\\ t-i ■%*: CcW*" KW VCfcC*? 

— — m «».»- o »- 1- i-i i-» t-r sj, -yjt ti* o j;i o i-> o o o ooo k- '.' * ■ o «* *■> -i* iJ» £5 }■; !•: • : ■ .-o 

• j: i :.: Ki,:t,-/ ! >.% -.; ;.:•>-'-> r< W ^ !•>>■> l-i e^*-- W- 0"» N) <^ V> !•! t: <N> X> Ki K. fCjfC.M.fs; 



- — 5-!,— — '-r-;— s.» ^ !-! '>t* — O •*- U • .- ■ - ti < ; » i> * 



,i..h^i»<* f.:j:,:r.:i,M/.:/.^ViVV^i.)Ml<p;K-M:.il^NK>''---''-M ... .... 'OJDPpDpqOC 



-i>';..CJ't>.0 

g 



- •- •- >*>■.> — • j oo ■-• * i5u ^v.-> r* :> => 



.N> -W '.A lO «~ '.V -w «U- C * 



. r. ... - 1 «• : jK:~- U* <- U< «; : v »■ tv- .» -.ii io i* ^> N> i-. (,>•*. '--> v« txj 



... <;-... ..iA-.J ~* 

- i-* — , - •:. u f. r~ — -o C. C- s:^ ' -op • — <-• . — r- =. r,r> .-■ . 



It 



m 

-. V* 



•i 



25-15 



lit 



"i 1*1 f-,t .-' U— 



;n:(.<^i fin's* C <y w *r w — r- * -u» #■ sJ» *• L> :*>•*- *>-• u>a v* «••'-■».— i * .- ».•• .:•>.-■» V 



v i" \t* 



• w 



■_> v tr c cosccoo ri rs rs Www c<orA>cvoo»>/' 'O o o C i->o<_> u= (_.- <_»o'_> -j>~ct couuuu 

*fi %C *C tOO'i) IC *£. i£t6L»«v .i:iii:u:i ct> :b vjo-di-;-!J •J<J<«-M<g:«iK <« <,--C~> :*> 7> -X. a. CI -"K." C" <P W W y ; n 



.3" 



I r-r i l | i .. i i *< i i • tf?^--' I | » ■w>t\y! v ■** **■ i — •: ; i i i i - 




25-16 



•if •> -* r-.r?.* -<» ; 



r c> i> C-.CT es ci »«' '! •.' *f C: Ci ??.'.>.:• ~ .-«• c: c c. r- r. — c> 



* I I Mil I I I. *: I .«.;.»■ ,.^f-n**| 



it 



f 'J.j) I- ••'•'i-i -I. i'.^j S 'h 



O #- if- a- €+ j» ~ J* a. ». *. d C-A-* r. i'l .< ii 



3 
IS 

i 



— • r> n ri r: r_» — ?j . 



- — »*i c« ni »-t • - ■ • 



_» _ „.„ - , — -.- < - a. u «_ -» ^> _i — • ^* J § ;T> 

' ■ cvevvw wwAj» k y rs *r. <*. ■ r.»— »• i» ™. j.* 

C Ci-v *> :L: is-: .■» i .s cv-.t' r- >^ 3 >T" 



25-17 



J£E?3d 



-+ ■■• • ------ 



vi £ h ?sst*««s*? 



ft 



: =>", ■ y ».Q C% «— v>r - — — — • *t »-r — — &i r-. *r m .*>.— i-iJ-« S-*.*T •'".* : «:* V " ':< z c: . ° P/ ! VC*^ T 

^ 's*^ic>& *?'S<F,vj Hi! Ii •L'X^^iL^'^^st ^ C-.- j --i ^7.-^ -.■> cn en <r! - ~ '*••'"- '■ ~ ••:—'.*-«— — ' 

CO; v OC»> .J a : l«.-i ■ - • :*>-*»> >••> — • r^C« ■4?a>J' ^-> X> » -7\ V 



■0-C»-Tyy>-<?-w-i 



♦ c c c.-or. »•« cv o o o O *? — ■ 



• c*« » u m •■<► v« ** i«s a» c>: c*-ci *«■ -> <r +. c*i : 



» — * v> 4* LSt~.* :--i*t .» r*i ^: C" * 



a C-- 
4i 



- y w oo r. ■-><-. — «.-,. — ci ^- ^ •- <: — :j ;.i — .>o o*: 



25-18 



mm 



*,<z <-.;• - r> ~»rt?? — — t — «i= r* "!•'.* 



1:1 



-i-j C — ■— ^p'm».-j ^tuta | 



r.-. ins FO-r**:.* xi ki Kl M t.> |.) 1-5 CC CO^O N3 K> NJ M Kl Ki M Ki l-f «s> K> Ki Kl U. tjf^fV *i r : ^" •« ^V^/^rltt^H^ 

p to o r c: c: .■>•*. rs Mn Cii>— i> •=■. Mrs 



if 



, : -..V - C5 -> »- -■» * : • <*•••-• 



- » ^> « <: <r. s — -R- •:;•:>— ^- » j — C* 



"' .is 



25-19 



10-0294893 




25-20 



10-0294893 




25-21 



Syre codes #p- 


iSy.hff podew^fcl: * ' 




kOOOxOO-lGOO iOOOQGOOOOOObo 1000*00 


SYNG2' 


xQ{>*pOl0GOOl 00OOO0OGO0GPO1 0QO1 DO 


SYNC3;. 


xiX)OOl:OO0pGTGOOOP00Q0WO01OGO1CK) 


SYNC4 . 


xOOQlOODOOO 1 OOOGOGOOGGGOOTOGO 1 GO 







code(T) 
(hex) 




. ll^f v y 1 y 








UUU 


1 


1 


Z 




U 


■ ■• s" J 
1 • 


• '\ri' v * 

M * v 


1 TO 
1 <3Z 


' rj 

Z 






0 


r\ 

u 


y 






o 


o in vi "i 
/U4i 


•o 


1 


1 


i - 




w/ 


z 


•juy i 


z 


1 


u 


— / 






Z 


I M Z 




r\ . 
\J 








A1 r? 


O 


ZW*U 


"V. 


f\ 
k/ 


u 


1 


UUO 


1 b;< 


3 


4400 


.1 


0 


0 


-7 


001 


015 


1 


2024 


3 


1 


. 1 


7 


008 


164 


3 


4120 


4 


i 


0 


9 


-01 


150 


4 


0592 


5 


0 


0 


-1 


-02 V 


044 


.5 


2108 


3 


•? 


1 


3 


OCT 


222 


3 


' 48* : 


2 


0 


1 


-1 


C02 


243 


2 


1248 


3 


0 


1 


-3 


G05 


095 


3 


4808 


4 


1 


0 


-1 


006 


060 


4 


0404 


S 3 


0 


0 


1 


007 


080 


3 


4>:/i4 


3 


0 


0 


1 


005 


056 


3 


4102 


5 


1 


1 


1 


005 
006 


097 


5: 


2420 
1080 


4 


1 


0 


.3 


101 


4 


4 


0 


0 


-5 


001 


215 


4 


1048 


3 


1 


i 


5 


ooe> 


239 


3 


4889 


2 


1 


0 


1 


0G5 


709 


2 


1042 


5 


1 




1 


006: 


022 


5 


7044 


4 


! f 


0 


$ 


001 


161 


4 


0972 


5 


0 


0 


-1 


000 


258 


5 


1 210 


3 




1 


1 


001 


117 


3 


4912 


5 


1 


0 


3 


02 


044 


5 


2108 


3 
2 


» 

1 


1 


3 


C01 


203 


3 


1021 


i 


0 


T 


000 


167 


2 


0970 


4 


1 


1 


3 


bOi 


10^ 


z 


224* 


3 


o 


1 


1 


002: 


177 


3 


4220 


4 


1 


o 


7 


-05 


195 


-z 


2444 


4 


0 


0 


..1 


-06 


075 


Z 


0210 


4 


6 


0 


-5 




0*: 


4 


0202 


5 


0 


0 


1 


-10 



25-22 



ncg 


. JSjsp ' ; 


■i 


MCG l or MCQ2 


2 


'MC&2 


3 


; DCG 1 


c 




5 


MCG2 or D5V Grb dp 




Povver Soectrol Density 




i i iii i • i 

rcr* L..J L L ! I A i L_i i 

0. 0.1 0.2 0.3 0.4 0.5 0;6 0.7 0,8 0.9 1 
Frequency 



25-23 



10-02948^3 




25-24 



MB 14 



am. mm w& * - ■ - 
LSB 1 _ 1 i jgg 



tt r - 


sro; 












S ; «l 1 - 








T 





TO qbi ei c|2.:j 108 



25-2S 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



J-sTCOLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□'LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




